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Outcomes of a Clinic-Based Educational Intervention
for Cardiovascular Disease Prevention by Race,

Ethnicity, and Urban/Rural Status

Amparo C. Villablanca, MD,1 Christina Slee, MPH,2 Liana Lianov, MD,3 and Daniel Tancredi, PhD4

Abstract

Background and Purpose: Heart disease is the leading killer of women and remains poorly recognized in high-
risk groups. We assessed baseline knowledge gaps and efficacy of a survey-based educational intervention.
Methods: Four hundred seventy-two women in clinical settings completed pre-/post-surveys for knowledge of:
heart disease as the leading killer, risk factors (general and personal levels), heart attack/stroke symptoms, and
taking appropriate emergency action. They received a clinic-based educational intervention delivered by healthcare
professionals in the course of their clinical care. Change score analyses tested pre-/post-differences in knowledge
after the educational intervention, comparing proportions by race, ethnicity, and urban/nonurban status.
Results: Knowledge and awareness was low in all groups, especially for American Indian women ( p < 0.05).
Awareness was overall highest for heart disease as the leading killer, but it was the lowest for taking
appropriate action (13% of Hispanic, 13% of American Indian, 29% of African American, and 18% of
nonurban women; p < 0.05). For all women, knowledge of the major risk factors was low (58%) as was
knowledge of their personal levels for risk factors (73% awareness for hypertension, 54% for cholesterol, and
50% for diabetes). The intervention was effective (% knowledge gain) in all groups of women, particularly
for raising awareness of: (1) heart disease as the leading killer in American Indian (25%), Hispanic (18%),
and nonurban (15%) women; (2) taking appropriate action for American Indian (80%), African American
(64%), non-Hispanic (55%), and urban (56%) women; (3) heart disease risk factors for Hispanic (56%) and
American Indian (47%) women; and (4) heart disease and stroke symptoms in American Indian women (54%
and 25%, respectively).
Conclusions: Significant knowledge gaps persist for heart disease in high-risk women, suggesting that these
gaps and groups should be targeted by educational programs. We specify areas of need, and we demonstrate
efficacy of a clinic-based educational intervention that can be of utility to busy healthcare professionals.

Keywords: preventive cardiology, community, race, ethnicity, rurality

Introduction

Cardiovascular disease (CVD), a preventable and
treatable disease, is the leading cause of death for women

in the United States, comprising 22.4% of deaths in women of
all ages in 2013.1 Persistent disparities in healthcare for mi-
nority high-risk populations remain a national concern. In
addition, physician awareness and adherence to cardiovascular
disease prevention guidelines nationally have been shown to
be suboptimal, in part due to lower perceived risk in women.2

A 2012 national survey conducted by the American Heart
Association (AHA) found that although there has been an
improving 15 year trend for awareness of heart disease as
women’s greatest health threat, it is still, nonetheless, cited by
only 56% of women,3 and women ‘‘at risk’’ or ‘‘high risk’’
for CVD, 48% and 21%, respectively, did not perceive
themselves to be at any risk,4 demonstrating a persistent
disconnect between women’s risk awareness and perception.
About 46% of women become disabled due to heart failure
within 6 years of having a heart attack.5 These sobering
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statistics underscore the need for continued efforts at pre-
vention, improved awareness, and educational campaigns.

Cardiovascular risk factors are prevalent in women;
however, they are often unrecognized due to a lack of
awareness and appropriate screening.6,7 Two out of three
women have at least one of the following major risk factors:
high blood pressure, high cholesterol, diabetes mellitus,
physical inactivity, or obesity.8 In addition, prevalence of the
metabolic syndrome (a clustering of cardiovascular risk
factors) is higher after menopause.2,9 Individual cardiovas-
cular disease risk in women is further worsened by the fact
that women often fail to make the connection between risk
factors and their own likelihood of developing heart disease,
falsely believing that they are immune. Women are also more
likely to experience ‘‘atypical’’ symptoms such as nausea,
indigestion, palpitations, dyspnea, and fatigue.10,11 Further-
more, the prevalence of silent ischemia has been shown to be
as high as 33% in women with coronary artery disease.12

These factors add complexity to proper and timely recogni-
tion and evaluation of heart disease symptoms in women.

Effective prevention and detection of heart disease in
women is further complicated by disparities across racial and
ethnic backgrounds and urban status. Racio/ethnic minority
women and women living in nonurban settings face specific
health challenges that are directly related to risk factor
knowledge, personal behavior, access to healthcare, and
other factors.13–15 In addition, ischemic heart disease in
women aged 20 and older has been shown to be the highest in
small rural counties.16 Direct correlations exist between race/
ethnicity and morbidity/mortality due to heart disease.8,17

African American women have the highest age-adjusted
heart disease death rate among any female race/ethnicity
group in the United States. In 2013, the heart disease death
rate was 245 per 100,000 for African American women
compared with 183 per 100,000 for white women.18 Fur-
thermore, the prevalence of heart disease risk factors varies
significantly with racial/ethnic background as well. For ex-
ample, Hispanics have one of the highest rates of diabetes,
and *12% of adult African Americans have diabetes with
resulting vascular complications.19 Thus, knowledge and
awareness of heart disease risk is a key theme to help em-
power women to adopt healthy lifestyles, encourage pre-
vention, and reduce disparities in heart disease.

The primary research questions of this study were as fol-
lows: (1) What is the knowledge and awareness of heart
disease in women in a convenience sample from a variety of
clinical healthcare settings in Northern California? (2) What
are the specific gaps in knowledge and awareness across ra-
cial and ethnic backgrounds and urban status? (3) To what
extent can an educational intervention delivered in the clin-
ical setting be effective in improving knowledge and
awareness? We hypothesized that clinical care settings can
serve as effective portals to identify and bridge gaps in heart
disease education in racial/ethnic minority women and
women in nonurban settings.

Materials and Methods

Study population

We enrolled women who were attending a previously
scheduled clinic appointment and who self-reported as
Latina/Hispanic, Black/African American, American Indian,

or Caucasian/Other (The Other category was used as a con-
venience category due to the very low numbers of Asians,
Native Hawaiians, and other Pacific Islanders in the study
sample, as more than 99% of the Other category was Cau-
casian.). Data on the highest educational level achieved by
participants were provided by some of the sites. Participants
completed surveys that were anonymous, and, thus, not
linked to medical record information for prior cardiac diag-
nosis or past medical history. Women were enrolled from a
total of five urban and nonurban clinic settings in Northern
California (see next for a description of clinics). Study en-
rollment and the intervention took place over a period from
2008 to 2010. The University of California, Davis Medical
Center Institutional Review Board approved the study, and
all participants provided informed consent prior to partici-
pating in the study. There were no exclusion criteria for the
educational intervention other than that women had to be
adults and to be able to comprehend and respond to the study
questions.

Clinical study sites

The five clinical sites in Northern California were as
follows:

The UC Davis Women’s Cardiovascular Medicine Pro-
gram (WCVMP) Clinic, Sacramento, California: Established
in 1994, the UC Davis WCVMP is an urban site that resides in
the University of California, Medical Center in Sacramento,
CA, and, as such, serves a tertiary care population. The clinic
is in the Division of Cardiovascular Medicine and is co-
localized in hospital outpatient facilities with the Cardiac
Rehabilitation Program. It provides specialty cardiovascular
services to women seeking primary or secondary prevention.
Several healthcare professionals from each of these pro-
grams participated in delivery of the educational intervention
at this site, consisting primarily of RNs and clinical research
personnel.

UC Davis Primary Care Clinic in Colusa, California:
Located in the county of Colusa, *60 miles north of Sa-
cramento in Northern California, the UC Davis Colusa Pri-
mary Care Clinic is a small nonurban outlying clinic that is
owned and operated by the UC Davis Health System. Ad-
jacent to the clinic is a 42-bed not-for-profit community
hospital. With 17% of this community’s 5,400 residents
below the federal poverty level, this clinic serves a large
number of ethnic minority individuals who are underinsured.
The clinic resides in a Health Professionals Shortage Area
and provides general, primary care and primary prevention
services. Two healthcare providers participated in delivery of
the educational intervention at this site (LVN and RN).

Alliance Medical Center in Healdsburg, California: This
center in Sonoma County Alliance Medical Center treats a
high percentage of Latina women, many of whom have dia-
betes. Eighty percent of patients presenting to this clinic are
Hispanics. Serving a nonurban community with more than
10,000 residents in its immediate area, as well as several
outlying communities, this primary care clinic offers general
and primary prevention services and is located in a medi-
cally underserved area that is designated for low-income
populations. Approximately 59% of the clinic’s patient vol-
ume is either at or below the poverty level. A small hospital
is located on the same property next to the clinic. Two
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healthcare providers worked and delivered the educational
intervention at this clinic site (LVN and RN).

UC Davis Primary Care Network in Elk Grove, California:
The UC Davis Primary Care Clinic in Elk Grove is located
*13 miles south of the downtown Sacramento area and
serves an urban community. The clinic offers general and
primary prevention services and has a high percentage of
African American women patients. Two healthcare provid-
ers delivered the educational intervention at this site (RN
and MD).

Round Valley Indian Health Service Clinic in Mendocino
County, California: This primary care clinic offers general
and primary prevention services, is located in the remote
Northwest coast of California, and serves a nonurban com-
munity of American Indian women. Approximately 25% of
the patients are either at or below the poverty level. A large
number of patients presenting to this clinic are either unin-
sured or underinsured. Two healthcare providers participated
in delivery of the educational intervention at this site (LVN
and MD).

Survey and educational intervention

All participants completed a two-page standardized self-
administered Knowledge Awareness and Risk Assessment
Survey instrument in the course of a previously scheduled
medical visit. Surveys were administered during a single
clinic visit, and the same survey was administered both be-
fore (pre) and approximately an hour after (post) the educa-
tional intervention. The survey questions are summarized in
Table 1 and were provided to the study sites by the UC Davis
Women’s Cardiovascular Medicine Program to maintain
uniformity for all sites. The instrument was available to
women in English or Spanish, and it was adapted from one
validated by the U.S. Department of Health and Human
Services Office of Women’s Health6,20 and linked with the
assessment of specific Healthy People 2020 heart disease
outcomes (Heart Disease and Stroke objectives): http://www
.healthypeople.gov/2020/topics-objectives/topic/heart-disease-
and-stroke/objectives

Women were individually educated on the survey ques-
tions by a health professional at each of the five clinical sites

Table 1. Survey Questions

1. Heart disease in women
True or false:

a. Heart disease is the leading killer of women.
b. Heart disease is preventable.

2. Which of the following are risk factors for heart disease?
(Check all that apply in general, not just to you.)

a. High blood pressure
b. Lack of physical exercise and activity
c. High cholesterol
d. Smoking
e. Menopause
f. Diabetes
g. Seizures
h. Depression
i. Being obese or overweight
j. Heart disease in your family

(continued)

Table 1. (Continued)

3. Do you know your numbers?
Please indicate the following:

a. What is your blood pressure?
b. What is your cholesterol?
c. What is your blood sugar?
d. What is your current weight?
e. How often should you exercise (walk, run, jog, bike,

swim, hike, lift weights, etc.)?
i. Every day

ii. 5–6 days/week
iii. 3–4 days/week
iv. 1–2 days/week
v. Never

f. For how long should you exercise?
i. ‡30 minutes/day

ii. 29–20 minutes/day
iii. 19–10 minutes/day
iv. <10 minutes/day

4. Which of the following are symptoms of a heart attack?
(Check all that apply.)

a. Pain, heaviness, fullness, or tightness in the chest
lasting more than a few minutes

b. Shortness of breath
c. Tingling in the leg
d. Chest discomfort with sweatiness, especially with

exertion
e. Chest discomfort with fatigue or weakness,

especially with exertion
f. Cough and sore throat
g. Pain or discomfort spreading to the jaw, shoulder,

neck, or arm
h. Chest discomfort with nausea, especially with

exertion
i. Chest discomfort with fainting
j. A feeling of impending doom

5. Which of the following are symptoms for stroke? (Check
all that apply.)

a. Sudden weakness or numbness of the face, arm, or
leg on one side of the body

b. Sudden dimness or loss of vision, particularly in
one eye

c. Loss of speech, or trouble talking or understanding
speech

d. Sudden abdominal pain and diarrhea
e. Sudden, severe headaches with no apparent cause
f. Unexplained dizziness, unsteadiness, or sudden falls,

especially along with any of the other symptoms
listed earlier

6. If you experience any of the symptoms and warning signs
of stroke or heart attack, and they persist for longer than 5
minutes, you should:

a. Drive yourself to the nearest hospital
b. Ask a friend or relative to drive you to the nearest

hospital
c. Call your doctor the next day
d. Call 911
e. Try to ignore the symptoms, as they will likely go

away on their own

7. Have you received prior counseling from a health
professional about risk factors for heart disease (for
diabetes, smoking cessation, physical activity, and a
heart-healthy diet)?

a. Yes
b. No

1176 VILLABLANCA ET AL.



(described next) by a site MD, RN, LVN, and/or clinical
coordinator (based on their availability and site discretion).
Education was based on a brief discussion (*10–15 minutes)
of the correct replies to each of the survey questions. The
information was delivered in Spanish or English by health-
care professionals at each of the clinical sites. Translators
were not used. If incorrect responses were provided, a brief
explanation was given to the participant as to why the par-
ticipant’s reply was incorrect, and the correct answer was
provided. The correct replies were provided to each study site
by the UC Davis Women’s Cardiovascular Medicine Pro-
gram to ensure uniformity of the information provided to
women.

Outcomes measures

Self-reported awareness and knowledge of seven out-
comes were collected by the surveys (correct answer) for: (1)
heart disease as the leading killer of women; (2) general
knowledge of heart disease risk factors; (3) knowledge of
their own personal risk factors (whether they knew their
numbers for blood sugar, blood pressure, and cholesterol); (4)
their knowledge about engagement in physical activity (fre-
quency and duration); (5) the major warning signs and
symptoms of a heart attack and stroke; (6) taking emergency
action by calling 911; and (7) prior health behavior coun-
seling for diabetes, smoking cessation, physical activity, and
a heart-healthy diet.

Statistical analysis

Primary analyses used frequency tables to examine project
outcomes and targets by comparing the proportions in the
study groups (namely nonurban versus urban, and several
racial/ethnic groups) and pre- and post-test mean change in
risk awareness and knowledge by race/ethnicity and nonur-
ban status.

For the knowledge change score analysis, we used a score
difference measure to assess changes in knowledge in the
women surveyed. Knowledge outcomes were presented in a
series of tables reporting the relative frequency (as a per-
centage) of each combination of pretest and post-test correct/
incorrect response, with mean gains in knowledge indicated
along with confidence intervals. Responses from each par-
ticipant for each knowledge item at each timepoint were as-
signed a binary score of 1 if correct and 0 if incorrect. For
each knowledge item, a within-person gain score was com-
puted to allow the assessment of changes in knowledge due to
the curriculum and to compare learner groups with respect to
these knowledge changes. The gain score was scored a -1 for
a decline in knowledge, 0 for no change in knowledge, and 1
for a gain in knowledge. The gain score was scored a -1 for a
decline in knowledge (i.e., correct at pretest, incorrect at post-
test), 0 for no change in knowledge (i.e., incorrect at both
timepoints or correct at both timepoints), and 1 for a gain in
knowledge (i.e., incorrect at pretest, correct at post-test). The
mean gain score is mathematically equivalent to the pro-
portion of learners who gained knowledge minus the pro-
portion who lost knowledge. Mean gain scores were
multiplied by 100 so that these differences in proportions are
expressed as differences in percentages, for simplicity in
interpretation. Confidence intervals for mean differences and
statistical significance testing for between-group compari-

sons of differences were based on the assumption that the
sampling distribution for mean gain scores can be approxi-
mated by a T-distribution, given our moderately large sample
size, and were computed using analysis of variance proce-
dures for unbalanced groups in SAS/Stat software (i.e.,
PROC GLM). The 95% confidence interval for the within-
group mean differences can be used to assess whether
differences are statistically significant from 0 ( p < 0.05) by
assessing whether 0 is excluded from the confidence interval,
analogously to inferences from a paired t-test for comparing
pre- and post-test knowledge scores. Significance testing
results are also closely related to inferences from a McNemar
test for paired binary data but with the advantage of including
a confidence interval for the effect size estimate.21 For
between-group pair-wise comparisons involving the three-
level RACE factor, the Scheffe procedure was used to control
the overall type-1 error rate for these three pair-wise com-
parisons as well as for estimating confidence intervals for
mean gain scores. Analyses were carried out with SAS ver-
sion 9.2 (SAS Institute, Cary, NC).

Results

A sample of 472 women was studied (Table 2). The com-
position of the study group was as follows: (1) Ethnicity:
11.4% Hispanic; (2) Race: 28.6% Black/African American,
4.4% American Indian, and 55.5% Caucasian/Other (9.1% of
women declined to state their ethnicity/race and were ex-
cluded from the analysis); and (3) Urban/Nonurban: 21.2%
were in nonurban settings. The mean age of participants was
54.3 years.

Pretest baseline knowledge and awareness differed
by race, ethnicity, and urban status

Analysis of pre (baseline) knowledge and awareness of
heart disease as the leading killer, the major risk factors,
symptoms for heart disease and for stroke, and of taking ap-
propriate action for symptoms revealed significant differences

Table 2. Respondent Demographics (n = 472)

Ethnicity (%)
Hispanic or Latina 54 (11.4)
Non-Hispanic or Latina 418 (88.6)

Race (%)
Caucasian/Othera 262 (55.5)
Black/African American 135 (28.6)
American Indian 21 (4.4)
Not specified by respondent 43 (9.1)

Nonurban (%) 100 (21.2)
Urban (%) 372 (78.8)

Education, %, n = 189
Some high school or less 4.2
High school graduate 15.3
Some college, vocational,

or technical school
33.3

College graduate 20.1
Postgraduate 14.8
Unknown/missing 12.2

Age (range) Mean 54.3 years (21–86)

aOther: Asian, Native Hawaiian, or Other Pacific Islander.
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FIG. 1. Women’s pretest knowledge
and awareness of heart disease by race
(A), ethnicity (B), and urban status
(C). Based on self-administered sur-
veys. See text for statistically signifi-
cant differences.
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across racial minority, ethnic minority, and nonurban groups
of women.

Figure 1A summarizes the baseline knowledge and
awareness data by race. Compared with the other racial
groups studied, American Indian women had significant
deficits in awareness, as only 75% were able to answer all
awareness questions correctly (vs. 89.1% and 92.8% of the
African American and Caucasian/Other racial groups, re-
spectively, p < 0.05). American Indian women also showed a
greater deficit in knowledge for taking action for symptoms,
as only 13.3% were able to answer all taking action questions
correctly (compared with 26.4% and 31.4% for African
American and Caucasian/Other groups, respectively).

The baseline knowledge and awareness data for ethnicity
are summarized in Figure 1B. Compared with non-Hispanic
women, Hispanic women demonstrated less awareness of
heart disease as the leading killer of women, risk factors for
heart disease, symptoms of heart attack and stroke, and taking
the correct actions for symptoms. Specifically, significantly
fewer Hispanic women answered 100% of the awareness
questions correctly compared with non-Hispanic women
(80% vs. 92.4%, p < 0.05), knew that heart disease is the
leading killer of women (87.2% Hispanic vs. 96.5% non-
Hispanic, p < 0.01), or knew all of the heart disease risk
factors (32.6% of Hispanic vs. 59.5% non-Hispanic,
p < 0.001), especially that diabetes is a heart disease risk
factor. Similarly, compared with non-Hispanic women, sig-
nificantly fewer Hispanic women were able to correctly an-
swer 100% of the taking action questions (13.2% vs. 31.7%,
p < 0.05). Hispanic women were less aware than non-
Hispanic women of the importance of not driving oneself to
the nearest hospital (76.7% Hispanic vs. 88.1% non-
Hispanic, p < 0.05), or of asking a friend or relative to drive
one to the nearest hospital (13.6% Hispanic vs. 31.9% non-
Hispanic, p < 0.05).

The baseline knowledge and awareness data for urban
status are summarized in Figure 1C. Compared with urban
women, a significantly smaller percentage of nonurban
women correctly answered 100% of questions in the fol-
lowing domains: awareness (84.7% of nonurban vs. 92.8% of
urban women, p < 0.05), heart disease symptoms (40.3%
of nonurban vs. 56.5% of urban women, p < 0.05), stroke
symptoms (70.1% of nonurban vs. 83.6% of urban women,
p < 0.01), and taking action (18.1% of nonurban vs. 33.2% of
urban women, p < 0.05). Compared with urban women,
nonurban women also had less awareness that heart disease is
the leading killer of women (89.3% of nonurban vs. 97.2% of
urban women, p < 0.01).

Knowledge of personal risk factor levels and prior
counseling for risk factors differed by ethnicity
and urban status, but not by race

We assessed women’s pretest knowledge of their own
personal levels for three major heart disease risk factors
(blood pressure, cholesterol, and blood glucose). Table 3
summarizes these data for race, ethnicity, and urban status.
There were no statistically significant racial differences in
personal knowledge of values for blood pressure, cholesterol,
or blood glucose levels. We also assessed participants’ re-
ports of having received prior counseling for heart-healthy
behaviors and risk factors and found no difference by race

(data not shown). In contrast, significantly lower percentages
of Hispanic women, compared with non-Hispanic and all
women in the study sample, knew their values for blood
pressure, cholesterol, or blood sugar. In addition, compared
with non-Hispanic women, a significantly smaller percentage
of the Hispanic women knew their values for blood pressure
(47.9% vs. 76.2%, p < 0.01), cholesterol (29.2% vs. 56.6%,
p < 0.01), or blood sugar (33.3% vs. 51.6%, p < 0.01). There
were no differences between Hispanic and non-Hispanic
women for reported prior counseling for diabetes, a heart-
healthy diet, and physical activity, and both groups reported
overall low counseling rates (data not shown). Compared
with urban women, nonurban women reported less knowl-
edge of their personal values for blood pressure (58% vs.
77.4%, p < 0.01) and cholesterol (40% vs. 57.5%, p < 0.01).
The percentage of nonurban women reporting prior health
behavior counseling for cholesterol and physical activity did
not differ from urban women, except that significantly fewer
nonurban women reported diabetes counseling compared
with urban women (14.3% vs. 42.4%, p < 0.01), data not shown.

Racial minority women demonstrated low knowledge
and awareness of heart disease, which was improved
by the educational intervention

The pre–post change score analysis for race (Table 4) re-
vealed that compared with other racial groups, American
Indian women not only had the greatest baseline deficit in
awareness but also achieved the greatest gains in knowledge
and awareness after the educational intervention (defined
by the ability to answer 100% of the questions in a category
correctly). On average, the mean awareness gain for Amer-
ican Indian women was 25% (compared with 6.4% for

Table 3. Pretest Knowledge of Levels of Major

Heart Disease Risk Factors by Race, Ethnicity,

and Urban Status

Blood pressure Cholesterol
Blood
sugar

Percentage of women

Race
All women 73.3 53.8 49.8
African American 75.4 48.5 47.0
American Indian 63.2 36.8 52.8
Other 73.0 57.1 50.8

Ethnicity
All women 73.3 53.8 49.8
Hispanic 47.9a 29.2a 33.3a

Non-Hispanic 76.2 56.6 51.6

Urban status
All women 73.3 53.8 49.8
Nonurban 58.0b 40.0b 40.0
Urban 77.4 57.5 52.4

No statistically significant racial differences for knowledge of
values for blood pressure, cholesterol, and blood sugar.

aStatistically significant differences ( p < 0.01) for knowledge of
values for blood pressure, cholesterol, and blood sugar for
Hispanics compared with non-Hispanics and all women.

bStatistically significant ( p < 0.01) differences for knowledge of
values for blood pressure and cholesterol for nonurban versus urban
women. p-value for blood sugar knowledge = 0.06.
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African American and 4.9% for Caucasian/Other racial group
women, p < 0.05). The awareness gains for American Indian
women were primarily due to the awareness of heart disease
as the leading killer of women. American Indian women also
achieved the greatest knowledge gains in taking appropriate
action for symptoms (defined by correctly answering 100%
of the questions) compared with other racial group women.
Overall, there was an 80% gain in knowledge for taking
emergency action for American Indian women (compared
with 63.9% gain for African American and 46.3% gain for
Other racial group women, p < 0.05). The knowledge increase
in taking action was driven primarily by an 86.7% increase in
knowledge to not ‘‘ask a friend or relative to drive you to the
nearest hospital.’’ Pretest, American Indian women were the
least able to correctly identify family history as a risk factor
(79.0%) for heart disease, compared with African American
women (90.8%) and Caucasian/Other racial group women
(92.2%). Postintervention, American Indian women achieved
significantly higher gains in knowledge of heart disease
risk factors (overall 46.7%%, compared with the other ra-
cial groups [p = 0.05]). Although all racial groups attained
knowledge gains for heart disease or stroke symptoms, the
differences between racial groups were not statistically
significant.

Ethnic minority women demonstrated low knowledge
and awareness of heart disease, which was improved
by the educational intervention

The pre–post change score analysis for ethnicity (Table 5)
showed that Hispanic women demonstrated greater gains for
overall awareness of heart disease risk factors compared with
non-Hispanic women. The awareness gains for Hispanic
women (defined by correctly answering 100% of the aware-
ness questions) were 17.8% (compared with a 4.7% gain for
non-Hispanic women, p < 0.01). The knowledge gains for
Hispanics in awareness were primarily due to improved
awareness of heart disease as the leading killer of women,
whereas the knowledge gains for heart disease risk factors
were due to awareness of menopause (45.4% gain for Hispanic
vs. 27.5% for non-Hispanic women, p < 0.05) and family his-
tory of heart disease (14.9% gain for Hispanic vs. 5.1% for
non-Hispanic women, p < 0.05) as risk factors. There were no
significant overall differences in knowledge gains between
Hispanic and non-Hispanic women for taking action for heart
disease symptoms or symptoms of heart disease.

Nonurban women demonstrated low knowledge
and awareness of heart disease, which was improved
by the educational intervention

The pre–post change score analysis for urban/nonurban
status (Table 6) revealed that nonurban women had greater
gains in awareness (by correctly answering 100% of the
awareness questions) compared with urban women (15.3%
compared with 3.6% gain, respectively, p < 0.01). This dif-
ference was driven primarily by awareness of heart disease as
the leading killer of women ( p < 0.01). Although the differ-
ence between urban and nonurban women for correctly an-
swering 100% of the heart disease risk factors domain
questions was not significantly different after the interven-
tion, nonurban women demonstrated a significantly greater
gain in their ability to recognize family history as a risk factor

for heart disease (13.4% compared with 4.2% for urban
women, p < 0.01). Postintervention, women in nonurban
communities continued to answer a lower percentage of the
questions correctly in several categories, but most differences
were not statistically significant from preintervention. The
greatest postdifferences were for correctly answering 100%
of the taking action knowledge domain questions (63.9%
nonurban compared with 89.0% urban women, p < 0.01).
Also, compared with urban women, significantly fewer non-
urban women correctly answered 100% of the heart disease
symptom questions (87.5% nonurban versus 94.5% urban
women, p < 0.05) or stroke symptom questions (92.2% non-
urban versus 98.2 urban women, p < 0.01).

Discussion

This study assessed racial and ethnic minority women and
those in nonurban settings, for their knowledge of heart dis-
ease as the leading killer of women, the major risk factors, the
symptoms of heart attack and stroke, and of taking appro-
priate action for symptoms. Assessment of group-specific
within-learner changes demonstrates that although knowl-
edge and awareness of heart disease have improved over the
past 15 years, many women remain unaware that heart dis-
ease is the leading killer of women, of the major risk factors
for heart disease, the symptoms of heart disease and stroke,
and of taking appropriate action for symptoms by calling
911.3 In addition, there are important disparities in knowl-
edge and awareness across race, ethnicity, and urban status,
particularly for women of American Indian race, Hispanic
ethnicity, and nonurban status.22,23 We demonstrated the
specific knowledge gaps present for racial/ethnic minority
women and those in nonurban settings. In addition, although
firm conclusions cannot be drawn about the effect of the
intervention studied without a control group, the study has
provided evidence of feasibility in delivering an educational
intervention in a clinic setting.

Previous studies have highlighted some cardiovascular
disease knowledge gaps across race and ethnicity, particu-
larly as pertaining to awareness of heart disease as the leading
killer of women and of taking appropriate action for symp-
toms.3,22,24 However, to our knowledge, this study is the first
to comprehensively assess specific knowledge gaps across
many knowledge and awareness domains and across race,
ethnicity, and urban status. Our study also included a sample
of American Indian women, a relatively understudied group,
who have been shown to be in need of heart disease education
for symptoms25 and culturally appropriate health preven-
tion, especially for smoking.26 According to the Strong Heart
Study, the largest and longest epidemiological study on heart
disease and its risk factors in American Indians, the incidence
of heart disease among American Indians is double the rate in
the general U.S. population, and it has increased over the past
50 years (http://www.nhlbi.nih.gov/news/spotlight/fact-sheet/
strong-heart-study-targets-high-rate-heart-disease-among-
American-Indians).27 Recent data from the AHA National
Survey indicated that African American and Hispanic women
were also significantly less likely than Caucasian women to be
aware of heart disease as a leading health threat.3,28,29 Our
study is consistent with racial/ethnic minority status, as well as
nonurban status, being associated with lower heart disease
knowledge and awareness in women.
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Our study provides insight into opportunities to specifi-
cally target future educational efforts and content to women
in clinical settings by racial/ethnic and nonurban/urban sta-
tus. However, prior studies demonstrate that only about half
of racial minority women have received prior counseling on
heart-healthy eating and risk factor counseling in the clinic
setting,30 despite the Center for Disease Control report that
49% of Americans have at least one of three major heart
disease risk factors.31 Our results suggest that ethnic and
nonurban minority women in particular require specifically
tailored education about the risk factors for heart disease, the
importance of knowing their own individual values for risk
factors, and risk behavior counseling. Overall, nonurban
women in our study had the least heart disease knowledge
and awareness across all domains. This is particularly of
concern given the fact that the Center for Rural Health has
reported that nationally, rural residents fare worse than their
urban counterparts in both heart disease deaths and associated
risk factors.16 In addition, a lack of awareness of heart disease
risk factors translates into an underestimation of risk in both
urban and racial minority women.32

Unlike previous studies assessing differences in knowl-
edge and awareness of heart disease in subgroups of
women,28,33,34 we also developed and assessed a pre-/post-
educational intervention. Our intervention differed from
others in that it was designed to be delivered in the clinic
setting by busy healthcare professionals and within the con-
text of a clinical visit. The intervention was effective in im-
proving awareness and knowledge in all of the educational
domains addressed, irrespective of race, ethnicity, and urban
status. Thus, the clinic setting may provide a critical oppor-
tunity for learning that can favorably impact a broad range of
women at the time they seek care. However, only a small
portion of our study subjects reported receipt of counseling in
a previous healthcare setting, thus indicating the opportunity
for increased efforts in this regard.

For those groups that did not demonstrate significant im-
provement in awareness and knowledge, specifically for
taking appropriate action, a number of barriers may have
been at play. Although we did not assess immigration status,
undocumented Hispanic individuals may hesitate or decline
to call 911 for fear of legal repercussions.35 Additionally,
distrust of the medical establishment has been shown to be a
major barrier for underrepresented racial and ethnic minori-
ties in previous studies.36,37 Cultural factors, access to
healthcare, personal health beliefs, and socio-demographic
issues may also contribute to the lack of heart disease
knowledge and awareness, and education, in racial/ethnic and
urban status minorities.3,38–41 However, our previous work
demonstrated the efficacy of a culturally appropriate program
to overcome some of these barriers in community settings in
high-risk women.42 This underscores the importance of cul-
turally appropriate interventions, interventions designed to
foster trust, and bilingual programs (where applicable) in
combating disparities in heart disease knowledge and aware-
ness. Although our intervention was bilingual and delivered
in Spanish and English, no other measures were made for cul-
tural appropriateness and this may have mitigated additional
knowledge gains.

Our study has a number of limitations. One limitation of
the study is the use of a pre-/post-design for measuring
knowledge that spanned approximately an hour between as-

sessments, such that retention of longer-term information
was not assessed. We also recognize that knowledge does not
necessarily always translate to behavior change, and an ad-
ditional limitation of this study is the lack of long-term
follow-up to assess health outcomes from the educational
intervention, and to assess retention of the information pro-
vided by a single clinic educational encounter. It is well
known that heart-healthy lifestyles are the cornerstone of
heart disease prevention,8,43 and that self-regulation of indi-
vidual health behavior is an important interrelationship be-
tween knowledge and health. However, we have previously
published that similar educational programs sustained over a
period of 4–6 months do, in fact, result in sustained im-
provements in heart disease risk profiles, a reduction in in-
flammatory burden, and cardiometabolic risk in racial/ethnic
minority women.6,20,42 In addition, others have demonstrated
that awareness translates to action and poor health behaviors
translate to physical health disorders,44 pointing to the im-
portance of awareness and knowledge as an important factor
in the path to improved physical health. It is unclear as to
what extent baseline knowledge predicted change in knowl-
edge in our study, and whether the gains observed were, in
part, attributable to lower baseline knowledge. Baseline
knowledge may have been, to some extent, predictive of
change in knowledge, particularly for American Indian
women who tended to have the lowest baseline knowledge
levels. We also acknowledge that the small number of
American Indian women in this study has implications for
representativeness, and that our findings may not be gener-
alizable to that population as a whole. However, other com-
parable studies that examine knowledge about heart disease
among American Indian women are limited. Similarly, un-
measured factors in our study (past medical history, history of
heart disease, baseline health status, and differences in edu-
cational level) may have affected knowledge outcomes,
contributed to observed racial/ethnic differences in knowl-
edge, and impacted observed differences in knowledge at
urban versus nonurban study centers. Furthermore, overlap
among the categories (e.g., ethnicity and rural status) was not
specifically addressed in the analysis and could impact the
inferences made based on the results.

Conclusion

Our results support the findings of others that demonstrate
a need for increased efforts to deliver education on heart
disease prevention in the clinical setting.43,45 Specifically,
our work suggests that education is needed related to
awareness of heart disease as the leading killer of women, its
risk factors, and taking appropriate emergency action for
symptoms. In addition, more attention could be given to in-
cluding nonurban status as a possible indicator for lower heart
disease knowledge. Lastly, awareness of specific heart dis-
ease knowledge gaps in racial and ethnic minority women in
urban and rural communities could help inform future re-
search on how to help health professionals optimize the ed-
ucation they offer to subsets of women.
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